A study of the typology of soils and floristic diversity was carried out in the forest of the "Cité Scientifique" of Brazzaville. The study aimed to assess the influence of soil cover on the distribution of taxa. The study covers 18 plots of 625 m 2 each, distributed in different soil profiles. The floristic inventory concerns the measurement of diameter of trees with dbh ≥ 10 cm and the counting of herbaceous and shrubs of dbh < 10 cm. The floristic composition reveals a total of 129 plant species distributed in 48 families dominated by Fabaceae and a preponderance of pioneer taxa. The Jaccard coefficients of similarity reveal a low degree of homology of woody plots, whereas for the flora as a whole, the floristic composition is heterogeneous. The Shannon biological diversity index of ligneous varies from 0.6 to 2, against a maximum diversity of 0.69 to 3. The Pielou index of ligneous (0.5 to 0.9) does not reveal any dominance. Soil cover consists of ferrallitic and podzol soils. Their texture is sandy, weakly structured, fragmentary polyhedral throughout the profile, but lumpy and/or nuciform at the surface and sub angular in depth. The porosity decreases proportionally with the depth and thickness of the horizons. The floristic analysis presents an ecosystem with a low degree of diversification for a high floristic richness. The preponderance of anthropization markers is a proof of its very advanced state of disturbance. The study shows that soil cover does not influence the distribution of timber. Indeed, the establishment and development of pioneer species are less prone to soil properties.
Introduction
Forest ecosystems cover between 2.4 and 6 billion hectares worldwide and those in the Congo Basin account for about 227 million ha [1] . In Congo, forest cover is equivalent to 65% of the national territory, either 22 million ha. Forests and forest soils provide environmental essential, complex and interactive functions [1] . Soils support trees and, together, help regulate important ecosystem processes through nutrient uptake, decomposition of organic matter, and water availability.
Notwithstanding the assumed roles and functions, the relational complexity, the correlation between soils and forests is not sufficiently mentioned in the studies. Soils and forests are intimately linked and mutually exert a reciprocal influence. Together, they impact the immediate environment. The positive effects of this relationship help to preserve health and ensure a healthy environment; improve livelihoods in rural areas, and climate change through carbon storage [1] .
Despite the vital functions inherent in human survival, Congolese soils and forests are undergoing irreversible degradation and significant land regression due to anthropogenic actions (poorly adapted agricultural practices, clear-cutting of trees, fires recurring bush, urbanization, the establishment of infrastructures, etc.). This situation, which is very worrying, now affects some forest islets found in the south of Brazzaville city. These islets are a result of the degradation of the original forest of "Patte d'Oie", a particular and unique forest ecosystem previously found in Brazzaville. Indeed, several species are threatened with extinction within these ecosystems, or even themselves. This vision is more than plausible with the establishment of artificial forest facies based on allochthonous species. Recurrent bush fires and excessive deforestation lead to soil degradation that ipso facto affects the development and resilience of the forest ecosystem. This vision is more than plausible with the establishment of artificial forest facies based on non-native species as shown by the work of Kimpouni et al. [2] [3] .
Despite the threats to the urban islets of natural forests and the proven services to the community, these ecosystems have still not received the attention they deserve, especially after the disappearance in Brazzaville of the forests of Tsiémé, collection and analysis of the floristic data of said islets, a strict defensiveness was imposed in order to preserve and reconstitute them naturally. Taking into account that soil is a resultant of biocenosis and bedrock interactions, the degradation of phytocenosis has negatively influenced its evolution. In view of their state of degradation, the challenge of safeguarding the remains of the Patte d'Oie requires a strict defensiveness whose object focuses on the floristic dynamics and the evolution of the soil cover over time. The results of this study correspond to the initial data of a global research which aims to improve the knowledge on the specific and ecosystem diversity of the Congo, in particular of mesophilic and tropophilous forests, through a typical mesh of soils and floristic distribution in the forest islet of the "Cité scientifique".
The objective of this study is to improve the knowledge of the specific and ecosystemic diversity of the Congo, in particular of the mesophilic and tropophilic forests, through a typical mesh of soil and floristic distribution in the forest islet of the "Cité scientifique".
Materials and Method

The Study Site
The "Patte d'Oie" forest reserve of Brazzaville, represents a particular element of the urban landscape. Its initial area fixed by the decree of the Governor-General 
Materials
The ecological data took place from March to April 2016. During this inventory, the herbal sheets was constituted and deposited at the national herbarium (IEC) in Brazzaville. Species identification was done in situ for the most common and ex situ in the IRSEN laboratory compared to the IEC herbariums and diagnoses of Pauwels [15] , the volumes of Gabon's flora, Cameroon and the Spermaphyte flora of Congo-Belge-Rwanda-Urundi. The ordination adopted is APG IV (Angiosperm Phylogeny Group [16] ) and the taxonomic nomenclature is that of Lebrun and Stork [17] .
Method of Study
To ensure a perfect mesh between the floristic distribution and the soil types, the study area is plotted in 25 × 25 m plots (either 625 m 
Floristic Inventory
This inventory consists mainly of the census and enumeration of all the floristic diversity. All trees with diameter at breast hight (dbh) greater than or equal to 10 cm were identified and their diameter measured. The shrubs of dbh less than or equal to 10 cm, the creepers and herbaceous plants were identified and counted.
About herbaceous plants, only presence was noted.
In addition to the floristic inventory, a more or less exhaustive mapping of the spatial distribution of the flora was carried out. It was based on the dominant species.
Results Analysis Methods
The floristic inventory data will be treated through the Jaccard similarity coefficient, the Shannon biodiversity indices and the equilibrium index or the regularity index of Pielou.
1) Jaccard similarity coefficient
This coefficient makes it possible to evaluate the similarity between two plant communities [19] [20] . It is distinguished by the fact that it gives the same quotation to the presence and absence for the species [21] .
( ) ( )
With A = number of species in the first plot, B = number of species in the 2 nd plot, C = number of species common to both plots.
2) Shannon and Weaver Diversity Index 
3) Maximum diversity
The maximum floristic diversity provides information on the diversity that a plant community can achieve, in the case of a homogeneous distribution of the individuals constituting the flora [19] [22] [25] ( )
With S = total number of species;
( ) Ln S = the maximum specific diversity of Shannon [21] .
4) The index of regularity or Pielou Index
The regularity or Pielou index (equitability) is the ratio of the Shannon diversity index to the maximum diversity index [19] 
Soil Morphology
The soil profile data was obtained in May and July 2016. In order to appreciate the spatial heterogeneity of the flora and of the different soil types, a soil pit placed in the centre of the plot was described. As for the floristic inventory, 18 soil pits have been described (Figure 1 ). The main characteristics used for soil horizon description are: colour with Munsell chart, texture by feeling test of soil's constituents, structure by separation of aggregates, consistence, porosity with magnifying glass, biological activity, depth and boundary [11] [30].
Data Processing
For mapping of soil cover and floristic distribution, each plot is georeferenced.
The database includes geographic coordinates, soil type and dominant plant communities. To obtain raster maps, the special association approach used is the interpolation by Inverse Distance Weighting (IDW) method on QGIS software [31] .
Results
Floristic Composition
The total inventory shows a total of 129 plant species belonging to 48 families.
The most important families are Fabaceae (21 species, 43.75%) followed by Rubiaceae (11 species, 22.91%), Connaraceae (6 species, 12.5%), Lamiaceae and Phyllanthaceae (5 species, 10.41%). The remainder of the families making up the majority have a contribution of about 1 to 4 species.
The floristic composition of trees with dbh ≥ 10 cm shows 501 individuals, the vast majority of which are pioneer species ( 
Diameter Size Distribution
The distribution of trees in different diameter sizes shows a very important regenerative cohort supporting sufficient natural regeneration. However, a detailed analysis of this population reveals a low rate of individuals characteristic of forest ecosystems. In the case of this forest islet of the "Cité scientifique", the markers are Millettia eetveldeana, Bosqueiopsis gilletii, Strychnos variabilis, Dracaena arboreus, Antiaris toxicaria and Syzygium brazzavillense, each of which gives an erratic curve with very few individuals in the first diameter classes. 
Indices of Biological Diversity
The Shannon Index ranges from 0.60 to 2.22 with an average of 1.62 ± 0.15.
However, the maximum diversity index oscillates from 0.69 to 3 for an average of 2.02 ± 0.11. As for fairness, it is between 0.50 and 0.96, which is an average of 0.80 ± 0.19.
The Similarity Coefficient
The coefficient of similarity of Jaccard holding dbh tree counts ≥ 10 cm, denotes 6 records for 3 pairs including: 2 and 18, 4 and 7, 5 and 8 whose value is between 50% and 58.3%. For the rest of the combinations, the values are between 0 and 45.5%. However, based on total floristic diversity (woody and herbaceous), values range from 6.90% to 37.70% for all combinations. These values being less than 50% between plots, the floristic composition of each is an entity in its own right.
Cartography of the Flora
According to the zones of dominance observed and confirmed by the floristic inventory and the indices of biological diversity, 17 sub-facies can be identified 
Morphological Characteristics of Soils
The soils of the "Cité Scientifique" have the typical characteristics of Arenosols and Podzols. Generally deep with a variation in color ranging from very dark brown to yellowish brown, a sandy texture, a lumpy structure on the surface and polyhedral in depth. They are well drained and have a high porosity, especially in the first 20 centimeters. The litter with a thickness of 3 to 9 cm, favoured the formation of a deep humiferous horizon, up to 120 cm of depth. These morphological characteristics distinguish three types of soil: Ferralic Arenosols, Albic Arenosols, and Podzols (Figure 4 ).
Ferralic Arenosols
This type covers almost 55% of the area of the "Cité Scientifique" of Brazzaville 
Mapping Soil Cover and Floristic Distribution
Analysis of the distribution of taxa in relation to soil cover does not reveal a close relationship between the type of soil and any species, which are intimately subordinated ( Figure 5 ).
Discussion
Floristic Analysis
The forest of the "Cité scientifique" develops on ferrallitic and podzolic soils from Batéké sand [9] . It is influenced by climatic parameters conferring concomitantly a mesophilic and tropophilic attribute, and a low degree of resilience Notwithstanding the secondary nature of this ecosystem, it combines a low degree of floristic diversification with a high specific richness. These parameters affect both the tree scale and the level of the overall floristic diversity (shrub, trees and herbaceous plants). According to data from the Pielou index, a homogeneous spatial distribution of taxa is observed globally within the forest of the "Cité Scientifique" [2] [3]. This pioneering cohort is essentially heliophilic, and has a short life span, and these species have almost no specific trophic requirements. Their development within this ecosystem is not intimately correlated with soil type. In soil and floristic cover, soils react less quickly than vegetative cover [33] . However, the degree of anthropogenic pressure is not homogeneous throughout the study area, as symbolized by the floristic variations observed between plots.
Soil Analysis
Soil Structure and Texture
These soils are considered to have undergone the pedogenetic phenomenon of ferrallitisation without any other secondary process, physical or chemical, intervening in such a way as to significantly modify the normal evolution. The only differentiation is due to the greater or lesser penetration of organic matter [9] . A profile consisting of a succession of horizons of relatively constant texture over the entire thickness of the ground; a relatively low organic matter content.
The most important factors in the structure of Ferralic Arenosols are the roles played by iron and organic matter. Indeed, the free iron (Fe 2+ ), being very active, forms stable aggregates with other minerals such as kaolinite or with organic matter forming humo-ferric complexes; and the humification of the organic matter releases the polysaccharides which allow a high cohesion of the soil structure. Thus, in Ferralic Arenosols, if iron is essential in the structure of deep horizons, it shares this role with organic matter in surface horizons [34] . This explains the difference between the structure in the surface horizons (granular) and that of the depth (blocky subangular) horizons of the soils of the site studied because these soils are well provided with organic matter [9] [10]. The structure of the surface horizons can allow a good circulation of the fluids of the soil and a good development of the plants.
The described podzol is located on a low slope glacis. This topographic position is favourable to the hydromorphic conditions necessary for the genesis of podzols known as "terraces" [10] . The texture of all the soils described is sandy.
This texture is inherited from the mother rock, which consists of the formation of the Batéké sands.
Soil Types and Floristic Diversity
According to [35] [36] , the relationship between soils and forests is very com- Water availability is an important factor for soils under forest, and its circulation has physical characteristics of the substrate [33] [37] [38] . The soils of the "Cité scientifique" of Brazzaville have a sandy texture throughout the profile, which gives them a very high retention capacity. On the other hand, the rupture of the water films available to the plants intervenes very early during the dry season. In fact, when the clay content of a soil decreases, the latter less and less ensures that the water in the pores is brought into contact with the absorbent surface of the roots [34] . However, their abundance in organic matter ensures the retention of useful water in surface horizons [39] .
Ferralic Arenosols, under rain forests, have a very low capacity in exchangeable bases. Their physical properties differ fundamentally depending on the nature of the parent rock and the flora has a very high specific diversity [40] .
Duchaufour et al. [41] reveal that defects in leached soils are, for adult trees, the depletion of the absorbent complex of leached horizons. The corollaries are deficits in mineral and nitrogen nutrition, on the one hand, a too high compactness of the horizon Β which sometimes becomes stifling in the wet season, on the other hand. This phenomenon limits the penetration of the root system in depth.
In terms of soil-plant relationships, the differentiation of ecosystems and for- The soil and the forest are in unstable equilibrium; they do not resist against the destructive action of man, which is at the origin of their regressive evolution [45] . The most detrimental to their development are the slash and burn agriculture, bush fires, and natural resource extraction which increase each year [46] [47].
Indeed, the pressure induced by the anthropic activities on a space contributes to modify it, following a sequence: the occupation of the ground and the disturbance of the landscape; and vegetation dynamics [37] [38] [45] .
At the present stage of the development of the forestry ecosystem of the "Cité Scientifique" and the pioneering character of its flora, the pedological cover less influences this distribution. Dominated by pioneer species, these taxa are less demanding for the physico-chemical properties of the substratum, a factor determining their spatialization [37] [38] [45] .
Conclusions
The 
